We Energies: Marquette, Ml
2019 Unit 8 Q1 MATS

1.0 PROJECT OVERVIEW
1.1 GENERAL

Montrose Air Quality Services, LLC (Montrose) located at 1371 Brummel Avenue, Elk Grove
Village, Nlinois was contracted by We Energies to perform an air emissions test program at the
Presque Isle Power Plant (PIPP) located in Marguette, Michigan. The objective of the test
program was to perform testing for filterable particulate matter (PM} and hydrogen chloride (HCI)
from the exhaust of Unit 8. Testing was conducted to meet the requirements of We Energies, the
Michigan Department of Quality (MDEQ) and the United States Environmental Protection Agency
(U.S. EPA); and 40 CFR Part 60 and 63, Subpart UUUUU, as applicable.

Testing was performed on February 27, 2019. Coordinating the field aspects of the {est program
were:

Rob Bregger — We Energies - (414) 221-4772
Blu Kaput — Montrose Air Quality Services, LLC — (630) 860-4740
1.2  EXECUTIVE SUMMARY

The results of the Method 5 PM and Method 26A HC! testing are summarized in the table below.

TABLE 1 -1
EXECUTIVE SUMMARY
Unit Constituent Run 1 Run 2 Run 3 Average T{:I?
8 Filterable PM (Ib/mmBtu)  0.000532 0.000610 0.000628  0.000590 0.03
8 Filterable PM (Ib/hr) 0.485 0.551 0.566 0.534
8 HCI (lb/mmBtu) 0.000563 0.000569 0.000528 0.000553  0.002
8 HCI {Ib/hr) 0.513 0.513 0.476 0.501

1.3 QUALITY STATEMENT

Montrose is qualified to conduct this test program and has established a quality management
system that led to accreditation with ASTM Siandard D7036-04 (Standard Practice for
- Competence of Air Emission Testing Bodies). Montrose participates in annual functional
assassments for conformance with D7036-04 which are conducted by the American Association
for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by
at least one Qualified Individual (Ql) as defined in D7036-04 Section 8.3.2. Data quality objectives
for estimating measurement uncertainty within the documented limits in the test methods are met
by using approved test protocols for each project as defined in D7036-04 Sections 7.2.1 and
12.10. Additional quality assurance information is presented in the report appendices.

1.3.2 Quality Statement

Montrose is gualified to conduct this test program and has established a quality management
system that led to accreditation with ASTM Standard D7036-04 (Standard Practice for
Competence of Air Emission Testing Bodies). Montrose participates in annual functional
assessments for conformance with D7036-04 which are conducted by the American Association
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for Laboratory Accreditation (A2LA). All testing performed by Montrose is supervised on site by
at least one Qualified Individual (Ql) as defined in D7036-04 Section 8.3.2. Data quality objectives
for estimating measurement uncertainty within the documented limits in the test methods are met
by using approved test protocols for each project as defined in D7036-04 Sections 7.2.1 and
12.10.

1.4  ASTM D7036-04(2011)

All applicable Montrose field personnel used on-site for this test program were compliant with
ASTM D7036-04(2011) “Standard Practice for Competence of Air Emissions Testing Bodies” for
all tests perfarmed. This includes having the appropriate QST directly supervise the testing.

The following table summarizes the key personnel that were involved with this project:

TABLE1-2
PROJECT PERSONNEI.
Personnel Position on Project Date of QSTI Exam
Brandon Check, Q.S5. 7.1, Project Manager 3/31/2016
Blu Kaput, Q.S.T.I. Overall Test Leader 51512017

1.6 METHODOLOGY
1.5.1 Particulate Matter and Hydrogen Chloride Testing Methodology

EPA Methods 5 and 26A were used to determine the PM and HCI concentrations at the test
location in a combined sample train. In Method 5, a sample of the gas stream was withdrawn
isokinetically from the stack. The PM in the sample gas stream was collected in a glass lined
sample probe and on a glass fiber filter. The weight of PM collected with the sample train
combined with the volume of dry gas withdrawn from the stack was used to calculate the
particulate concentration.

EPA Method 26A was used to determine the HCI concentration at the test location. In Method
26A, a sample of the gas stream was withdrawn isokinetically from the stack. The HCI in the
sample gas stream passed through a probe and filter assembly and collected in an impinger
condenser system. The impingers contained a solution of dilute sulfuric acid to collect the HCI.
After each test run, the impinger contents were recovered and subsequently analyzed at the
Element One laboratory located in Wilmington, North Carolina using ion chromatography (IC).

in order to convert the concentration of each constituent to a mass emissions rate, the volumetric
gas flow rate through the test location was determined concurrently with each test run, using EPA
Methods 1, 2, 3 and 4.

Results for PM and HCI are expressed in units of pounds per million British thermal units
(Ib/mmBtu). Three test runs were conducted for PM and HCI at the test location. Testing was
conducted as close to maximum load as possibie.
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The PM test was conducted using a probe temperature of 248°F (+ 25°F) as allowed by the EPA
in letters dated May 11, 2016 and March 8, 2017 and the MDEQ dated May 5, 2017. The volume
collected was increased nominally by a factor of two as required for conducting emissions testing
to demonstrate LEE stafus.

1.6  SPECIAL CONSIDERATIONS
Per the requirements of 40 CFR Part 63, Subpart UUUUU, the following strategies were utilized:

¢ Under §63.10005(h}(2)(i), the minimum sample volume specified in Table 2 was
increased nominally by a factor of two (i.e. 2x1.00 dscm; 2x0.75)

+ Under §63.10007(A) (2), the unit was operated at maximum normal operating
load conditions during each periodic (e.g., quarterly) performance test. Maximum
normal operating load was generally between 90 and 110 percent of design
capacity but was representative of site specific normal operations during each
test run.

» Under Table 5 (1) (f) and 5 (3) (), emissions concentrations for PM and HC! were
converted to Ib/MMBtu or Ib/MWh emissions rates, using the calculations found
in EPA Method 19. The F-factor was 9,820 for subbituminous coal.

» Per the Stationary Source Audit Program (SSAP) for testing requirements under
40 CFR parts 51, 60, 61 and 63 the owner or operator of a stationary source is
required to use an audit sample during a compliance test which applies to all test
methods for which a commercially available audit exists (i.e. Method 26A)

1.7 PARAMETERS
The following parameters were determined at the Unit 8 test location during each test run;

* gas velocity

* gas temperature

¢ oxygen concentration

e carbon dioxide concentration

« moisture content

« filterable particulate matter concentration
» hydrogen chioride concentration

1.8 RESULTS
A complete summary of test results may be found in Table 2-1.

An HCI audit sample was submitted for analysis. The results of the audit sample may be found in
the Laboratory section of the Appendix.

Testing was performed according to Test Plan No. 042AS-339089-PP-1. The procedures outlined
in that document were followed except where noted.
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20 SUMMARY OF RESULTS

TABLE 2 -1
SUMMARY OF UNIT 8 PM & HCI RESULTS
Test Parameters Run 1 Run 2 Run 3 Average
Date 212719 2127119 2127119
Start Time 7:30 9:59 12:27
Stop Time 9:38 12:05 14:34
Fd Factor 9,820 9,820 9,820

Gas Conditions

Temperature (°F) 327 328 338 33
Volume Metered Standard, Vgt (%) 81.46 80.59 83.10 81.72
Volumetric Flow Rate {acfm) 340,000 337,300 351,100 342,800
Volumetric Flow Rate (scfm) 223,600 221,600 227,700 224,300
Volumetric Flow Rate (dscfm) 198,700 199,200 200,600 199,500
Carbon Dioxide (% dry) 14.1 14.1 13.9 14.0
Oxygen (% dry) 52 54 55 54
Moisture (%) 11.2 10.1 12.0 1.1

Particulate Results

Concentration (grains/dscf) 0.000285 0.000322 0.000329 0.000312
Emission Rate (Ib/MMBtu, Fa) 0.000532 0.000610 0.000628 0.000590
Emission Rate (Ib/hr) 0.485 0.551 0.566 0.534

Hydrogen Chloride Results

Concentration (Ib/dscf) 4 30E-08 4.30E-08 3.95E-08 4.18E-08
Concentration (ppmdv) 0.455 0.454 0.418 0.442
Emission Rate (lb/MMBtu, Fd}) 0.000563 0.000569 0.000528 0.000553
Emission Rate (Ib/hr) 0.513 0.513 0.478 0.501
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3.0 TESTPROCEDURES
3.1 METHOD LISTING

The following EPA test methods were referenced for the test program. These methods can be
found in 40 CFR Part 60 Appendix A.

Method 1 Sample and velocity traverse for stationary sources

Method 2 Determination of stack gas velocity and volumetric flow rate (type S pitot tube)
Method 3 Gas analysis for the determination of dry molecular weight

Method 4 Determination of moisture content in stack gases

Method 5 Determination of particulate emissions from stationary sources

Method 12  Determination of sulfur dioxide removal efficiency and particulate matter, sulfur
dioxide, and nitrogen oxides emission rates

Method 26A Determination of hydrogen halide and halogen emissions from stationary
sources - isokinetic method

3.2 METHOD DESCRIPTIONS
3.21 Method 1

Method 1 was used to determine the suitability of each test location and to determine the sample
points used for the gas velocity and particulate concentration determinations. Each test location
conformed to the minimum requirements of being located at feast 2.0 diameters downstream and
at least 0.5 diameters upstream from the nearest flow disturbance.

The Unit 8 test location is a round, vertical duct with a diameter of 114.0 inches. Three points in
each of four test ports were traversed for each test run. The test iocation was focated
approximately 15.8 diameters downstream and approximately 10.5 diameters upstream from the
nearest flow disturbance. A cross-section of the test location, indicating the traverse points is
shown in Figure 1 of the Appendix.

3.2.2 Method 2

Method 2 was used to determine the gas velocity through the test location using a Type-S pitot
tube and an incline plane oil manometer. The values measured in Method 2, along with the
measurements made in Methods 3 and 4, were used to calculate the volumetric flow rate through
the test locations. A diagram of the Method 2 apparatus is shown as part of the Method 5/26A
sampling train in Figure 2 of the Appendix.

The manometer was leveled and “zeroed” prior to each test run. The sample frain was leak
checked before and after each run by pressurizing the positive side, or “high” side, of the pitot
tube, creating a deflection on the manometer of at least three inches H2Q. The leak check was
considered valid if the manometer remained stable for 15 seconds. This procedure was repeated
on the negative side by generating a vacuum of at least three inches H20. The velocity head
pressure and gas temperature were then determined at each point specified in Method 1. The
static pressure of the stack was measured using a water filled U-tube manometer. In addition,
the barometric pressure was measured and recorded.
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3.2.3 Method 3

The carbon dioxide and oxygen contents were determined at the test location using EPA Method
3. A gas sample was collected into a Tedlar bag from the back of each sample train for the
duration of each test run. Analysis was performed using an Orsat gas analyzer within eight hours
of collection.

The analyzer was leak checked prior to analysis by raising the liquid levels in each pipette to a
reference mark on the capillary tubes and then closing the pipette valves. The burette solution
was then raised to bring the meniscus onto the graduated portion of the burette and the manifold
valve was closed. A leak check was considered valid if the pipette meniscus did not fall below
the reference mark and the burette meniscus did not fall by more than 0.2 ml after four minutes.

The carbon dioxide content and oxygen content were used to calculate the dry molecular weight
of the gas stream. The molecular weight was then used, along with the moisture content
determined by EPA Method 4, for the calculation of the volumetric flow rate. For these
calculations, the balance of the gas stream was assumed to be nitrogen since the other gas
stream components are insignificant for the purposes of calculating molecular weight.

3.2.4 Method 4

The moisture content at the test location was determined using Method 4. A known volume of
sample gas was withdrawn from the source and the moisture was condensed and measured. The
dry standard volume of the sample gas was then compared to the volume of moisture collected
to determine the moisture content of the sample gas. A diagram of the Method 4 apparatus is
shown as part of the Method 5/26A train in Figure 2 of the Appendix.

To condense the water vapor the gas sample passed through a series of impingers. The
impingers were charged as outiined in each individual method. The sample train was leak
checked prior to the test run by capping the probe tip and pulling a vacuum greater than the
highest vacuum expected during the test run. A leak check was considered valid if the leak rate
was below 0.02 cubic feet per minute.

The volume of dry gas exiting the gas condenser system was measured with a dry gas meter.
After leaving the dry gas meter, the sample stream passed through an orifice used to meter the
flow rate through the sample train. The pressure drop across the orifice was measured with an
incline plane, oil manometer. The gas meter reading, gas meter inlet and outlet temperatures,
gas meter static pressure and pump vacuum were recorded for each sample point.

After the test run, the sample train was leak checked at the highest vacuum encountered during
the test run. The tests were considered valid since the leak rate was less than 0.02 cfm. The
amount of water collected in the condenser system was measured gravimetrically. The net weight
gain of water was converted to a volume of wet gas and then compared to the amount of dry gas
sampled to determine the moisture content.

3.2.5 Methods 5/26A

EPA Methods 5 and 26A in a combined sample train were used to determine the PM and HCI
concentrations at the test location. A sample of the gas stream was withdrawn isokinetically from
the stack and the PM in the sample gas stream was collected in a glass probe and on a glass
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fiber filter. The HCIwas collected in impingers containing a dilute sulfuric acid solution. A diagram
of the Method 5/26A sample train is shown in Figure 2 in the Appendix.

To prevent contamination, all components of the sample train were constructed of glass with no
metal connections. Prior to testing the components were washed using detergent and then rinsed
with tap water, deionized water and lastly with acetone. After drying, all components were sealed
with parafilm or Teflon tape.

The sample probe that was used consisted of a glass liner and glass nozzle. Sample gas passed
through the nozzle and probe assembly and then through a glass fiber filter heated to 248°F (+
25°F). After exiting the filter, the sample gas was passed through a series of four glass impingers.
The first and second impingers each contained 100 ml of 0.1 N H,SQ4. The third impinger was
initially empty. The fourth contained a known weight of silica gel to absorb any remaining water
vapor. The dry gas exiting the moisture condenser system then passed through a sample pump
and a dry gas meter to measure the gas volume. After leaving the dry gas meter, the sample
stream passed through an orifice, which was used to meter the flow rate through the sample train.
The pressure drop across the orifice was measured with an incline plane oil manometer.

8omm Whatman quartz filters were used as the substrate for the particulate sampling. The filter
was loaded into a glass filter holder with a Teflon support screen that was prepared in the same
manner as the other components of the sample train. Prior to the test run, the filter was desiccated
for at ieast 24 hours and then weighed to the nearest 0.0001g until a constant weight was
achieved. The weight of the filter was considered constant only when two consecutive weights
taken at least six hours apart are within 0.0005g of each other.

The probe was thoroughly pre-cleaned with acetone and the probe wash saved prior to each test
run as a quality assurance check. The impingers were pre cleaned with distilied water and loaded
with the appropriate impinger contents. The sample train was leak checked prior to the test run
by capping the probe tip and pulling a vacuum of at least 15 in.Hg. A leak check was considered
valid if the leak rate was below 0.02 cfm. When not in operation inside the stack, the nozzie was
sealed with Tefion tape.

The probe tip was placed at each of the sample points determined in Method 1. The velocity at
the sample point was determined using Method 2 by reading the velocity pressure from the
manometer. Sample was withdrawn from the source at a rate such that the velocity at the opening
of the nozzle matched the velocity of the stack gas at the sample point (isokinetically). During the
test run the train was moved to each of the Method 1 sample points. The sample time at each
point was calculated based on the number of sample points and the maximum allowable run time.
The gas velocity pressure (AP), gas meter reading, gas meter inlet and outlet temperatures, gas
meter orifice pressure (AH) and pump vacuum was recorded for each sample point.

After the test run the train was leak checked at the highest vacuum encountered during the test
run. The probe liner and nozzle were washed with acetone and the rinse saved. The filter was
removed from the filter holder, transferred to a container and sealed. The H.SOQ. impinger
contents were recovered separately and stored in HDPE sample jars.

Analysis of the samples for particulate matter was performed at the Montrose laboratory located
in Elk Grove Village, lllinois. The probe rinses were transferred to a tared beaker, evaporated to
dryness under ambient temperature and pressure conditions, desiccated for 24 hours and
weighed to a constant weight. The filters were desiccated for 24 hours and weighed to a constant
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weight. The weight gain of the probe rinse and filters yield the total weight of particulate collected.
To eliminate interference in establishing a constant weight, both the analytical balance and the
desiccators were equipped with an ion generating polonium strip designed to eliminate static
electricity that may collect on the sampies.

Analysis of the samples for HCl was performed at the Element One laboratory located in
Wilmington, North Carolina.

3.26 Method 19

The equations in EPA Method 19 were used to calculate the emission rates of various pollutants
from the test location in units of Ib/mmBtu. The calculations were based on the O, concentration
of the sample gas and an appropriate F factor, which is the ratio of combustion gas volumes to
heat inputs. In order to calculate the Ib/mmBtu emission rate, an Fd factor of 9,820 dscf/mmBtu
was used as per 40CFR Part 75 for sub-bituminous coal.
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4.0 DESCRIPTION OF INSTALLATION

Boilers #7-9 are Riley pulverized coal wall fired dry bottom utility boilers which use distillate oil
start-up guns. Each boiler's nameplate steam capacity rating is 615,000 Ib/hr with a heat input
capacity of approximately 1010 MMBTU/hr. Each boiler serves a GE steam turbine/generator set
rated at 78,982 KW. Mercury emissions from Boilers #7, #8, and #9 are controlied with a
TOXECON TM mercury control demonstration system installed in 2005. Each boiler is equipped
with an electrostatic precipitator and the TOXECON TM fabric filter baghouse commen to Boilers
#7 through #9.
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APPENDIX A
FIGURES
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APPENDIX B
SAMPLE CALCULATIONS
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Sample Calculations for Unit 8, Run 1

Area of Sample Location

2
A, =(z I,
2x12
2
A, =(ﬂ{ 114 ]
2x12

A, =709 1
where:
As = area of sample location (ft?)
Ds = diameter of sample location (in)
12 = conversion factor (in/ft)
2 = conversion factor (diameter to radius)

Stack Pressure Absolute

R
13.6

P =2887+-21
136

P, =28.82in. Hg

where;
Pa = stack pressure absolute (in. Hg)
P = barometric pressure (in. HgQ)
Ps = gtatic pressure (in. H.0)
13.6 = conversion factor (in. H.O/in. Hg)
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Volume of Dry Gas Collected Corrected to Standard Conditions

17.64(V,,)(Y,) Pb+ﬂ
i3.6
Vm(std) =
(Tm + 460)
1.56
17.64 (81 .95)(0.9987) 28.87 +~i-3-g
‘/m(sld) = :
(78.4+460)
Vo) = 77.725¢f
where:
Vin(std) = volume of gas collected at standard conditions (scf)
Vm = yolume of gas sampled at meter conditions (ft*)
Yu = gas meter correction factor (dimensionless)
Py = barometric pressure (in. Hg)
AH = average sample pressure (in. H20)
T = average gas meter temperature (°F)
13.6 = conversion factor (in. HOfin. Hg)
17.64 = ratio of standard temperature over standard pressure (°R/in. Hg)
460 = conversion (°F to °R)

Volume of Water Vapor Collected Corrected to Standard Conditions

V.

wistd)

=0.04715x V,, +0.04715x V,
Ve = 0-04715%196,6 +0.04715x16.9

Veway =10.07s¢f

where:
Vi(std) = volume of water vapor at standard conditions (scf)
Ve = weight of liquid collected (g)
Visg = weight gain of silica gel {(g)
0.04715 = yolume occupied by one gram water at standard conditions (ft%/g)

023AS-554128-RT-344 18 of 95



Percent Moisture1

v
B, =100x D }

i (Vm{std) + \/vw{std) )
B, =100x| ——mx97
_(77.72+10.07)
B, =11.5%
where;
Buws = moisture content of the gas stream (%)
Vin(sta) = volume of gas collected at standard conditions (scf)
Viwsta) = voiume of water vapor at standard conditions {scf)
100 = gonversion factor

Molecular Weight of Dry Gas Stream2

9 0 %N
Md:[44x /OC02)+(32X—A}02]+[28X—( ’ Z)J

100 100 100
M, = (44X£]+(32XEJ+(2SX%J
100 100 100
M, =30.40/bs / Ib—mole
where:

Mg = molecular weight of the dry gas stream (Ib/lb-mole)
%CQO: = carbon dioxide content of the dry gas stream (%)
44 = molecular weight of carbon dioxide (Ib/Ib-mole)
%02 = oxygen content of the dry gas stream (%)
32 = molecular weight of oxygen (Ib/lb-mole)
%CO = carbon monoxide content of the dry gas stream (%)
% N2 = nitrogen content of the dry gas stream (%)
28 = molecular weight of nitrogen (lb/ib-mole)
100 = conversion factor

1 In the event that the measured moisture concentration exceeds the calculated saturation point of the stack gas, the

saturated moisture values are used in all ensuing calculations.
2 The remainder of the gas stream after subtracting carbon dioxide and oxygen is assumed to be nitrogen.
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Molecular Weight of Wet Gas Stream
M, = de(l—%) +(18x%)
100 100
M, ={ 30.40x l—ﬁ) + ISXEJ
100 100

M, =28.98/bs / Ib—mole

where:
Ms = molecular weight of the wet gas stream (Ib/lb-mole)
Mq = molecular weight of the dry gas stream (lb/lb-mole)
Buws = moisture content of the gas stream (%)
18 = molecular weight of water (Ib/lb-mole)
100 = conversion factor

Velocity of Gas Stream

v, :85.49((:],)(@) (1, +460)

(M,)(%.)
327+ 460
V, =85.49(0.84)(1.I7) ( )
(28.98) (28.82)
V. =81.8fi/sec
where:
Vs = average velocity of the gas stream (ft/sec)
Cp = pitot tube coefficient (dimensioniess)
VAP = average square root of velocity pressures (in. H.0)!?
Ts = average stack temperature (°F)
Ms = molecular weight of the wet gas stream (Ib/Ib-mole)
Pa = stack pressure absolute (in. Hg)
85.49 = pitot tube constant (ft/sec)([(Ib/Ib-mole)(in. HG)V[(°R)(in. H0)]) "2
460 = conversion (°F to °R)
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Volumetric Flow of Gas Stream - Actual Conditions

Q, =60(V,{(A,)
Q, =60(81.8)(70.9)
Q, =347,848acfm

where:
Qa = volumetric flow rate of the gas stream at actual conditions (acfm)
Ve = average velocity of the gas stream (ft/sec)
As = area of duct or stack (ft?)
60 = conversion factor (sec/min)

Volumetric Flow of Gas Stream - Standard Conditions
_17.64(Q,)()
std = W
B 17.64(347,848)(28.82)
e (327 +460)
Q. =224,738sc¢fin

where:
Qsta = volumetric flow rate of the gas stream at standard conditions (scfm)
Qa = volumetric flow rate of the gas stream at actual conditions (acfm)
Ts = average stack temperature (°F)
P, = stack pressure absolute (in. Hg)
17.64 = ratio of standard temperature over standard pressure (°R/in. Hg)
460 = cohversion {°F to °R)
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Volumetric Flow of Gas Stream - Standard Conditions - Dry Basis

B
sttd = Qstd [l_ 1(;8)

11.5
=224,738{ 1-——
sttd ( 100 )

Qg = 199,047 dscfim

where:
Qus = volumetric flow rate of the dry gas stream at standard conditions (dscfm)
Qsta = volumetric flow rate of the gas stream at standard conditions (scfm)
Bus = moisture content of the gas stream (%)
100 = conversion factor

Area of Nozzle
d 2
= 7T X 2
4 ( 2x12 )

2
4 :ﬂ_x(O.ZOS]
2x12

4, =0.000229 fi*

where:
An = area of nozzle (ft?)
dy = diameter of nozzle (in)
12 = conversion factor (in/ft)
2 = conversion factor {diameter to radius)
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Percent Isokinetic
0.0945(T, +460)(V, )

z(a)(vs)(An)(@)(l_%)

[ 0.0945 (327 + 460) (77.72)
(28.82)(81.8)(0.000229)(120)[1—%—‘g]
1=100.7%
where:
[ = percent isokinetic (%)
Ts = average stack temperature (°F)
460 = conversion (°F to °R)
Vin(sta) = volume of gas collected at standard conditions (scf)
Pa = stack pressure absolute (in. Hg)
Vs = average velocity of the gas stream (ft/sec)
An = ¢ross sectional area of nozzle (ft?)
Q = gample time (min)
Buwsat = moisture saturation point of the gas stream (%)
0.0945 = constant K4 ({{in.Hg)(min})/{( °R){sec)))
100 = conversion factor

Acetone Wash Blank-Particulate

Wa — (mni) (Vaw)

awb
_ (0.0012)(88)
226
W, =0.0004g
where:
W = particulate mass in acetone wash, blank corrected (g)
Map = mass collected, acetone wash blank (g)
Vaw = volume of acetone wash (ml)
Vawb = yolume of acetone wash blank (ml)

RECEIVED
APR 24 281

AIR QUALITY DIVISION
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Mass in Front Halif, Acetone Blank Corrected
mp=my+(m,~W,)

m, =0.0005+{0.0015-0.0004)

m,=0.0016g
where:
11; = mass in front half filter, and acetone wash, blank corrected {(g)
My = mass in front half filter (g)
Ma = mass in acetone wash (g)
Wa = particulate mass in acetone wash blank (g)

Total Particulate Concentration, grains/dscf

(M,)(15.43)
Cgr.’dscj’ :—7———
mistd)
(0.0016)(15.43)
wridsd =g 70

Cyraey =0.000310grains / dscf

where:
Covidscr = particulate concentration (grains/dscf)
Ma = total particulate catch (g)
Vingstd) = volume of gas collected at standard conditions (scf)
15.43 = conversion factor (grains/g)
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Particulate Emission Rate, Ib/mmBtu 3

__ (M,)(£)(209)
™ (Kn(sfd))(453'6) (20‘9_02)

_ {0.0016)(9,820)(20.9)
M (77.72)(453.6)(20.9-6.2)
E,,, =0.00061815/ mmBtu

where:
Eru = particulate matter emission rate, (Ib/mmBtu)
Ms = particulate catch {g)
Fqy = fuel factor (desf/mmBtu)
20.9 = oxygen content of ambient air (%)
Vengatd) = volume of gas coilected at standard temperature and pressure (scf)
453.6 = conversion factor (g/lb)
(02 = oxygen content of the dry gas stream (%)

Total Particulate Emission Rate, Ib/hr

E = (Mn )(stm ) (60)
i (Vn - ) (45 3.6)

_ (0.0016)(199,047)(60)
T (77.72)(453.6)
Epyy =0.5300b / hr

where:
Eibenr = particulate emission rate (Ib/hr)
Ma = {otal particulate catch (g)
Vn(sta) = volume of gas collected at standard conditions (scf)
Qusta = volumetric flow rate of the dry gas stream at standard conditions (dscfm)
80 = conversion factor (min/hr)
453.6 = conversion factor {g/lb)

3 All particulate emission rates are calculated in a similar manner.

023AS-554128-RT-344 25 of 95




Concentration of Hydrogen Chloride in Flue Gas {Ib/dscf)
(Mye)

(V) (10°)(453.59)

Coct (1.63)
(77.72){10°)(453.59)

Crer = 4.62x107%1b [ dscf

CHCL =

where:
Chal = goncentration of hydrogen chloride in flue gas (Ib/dscf)
Muci = mass of hydrogen chloride collected in sample {mg)
Vingstdy = volume of gas collected at standard femperature and pressure (scf)
102 = conversion factor (mg/g)
453.59 = conversion factor (g/lb)

Concentration of Hydrogen Chioride in Flue Gas, ppmdv

(M,,,)(385.3)(10°)
(MWucr) (¥, ) (10°)(453.59)

(1.63)(385.3)(10°)
(36.46)(77.72)(10° )(453.59)
Cppmav = 0.489 ppmdyv

Cppmdv =

C prmcy =

where:
Cppmav = concentration of hydrogen chloride in flue gas (ppmdv)
Muci = mass of hydrogen chloride collected in sample (mg)
385.3 = conversion factor (ft*/lb-mole)
108 = conversion factor (ppm)
MWhe = molecular weight of hydrogen chloride (Ib/ib-mole)
Vingsta = volume of gas collected at standard temperature and pressure (scf)
103 = gonversion factor (mg/g)
453.59 = gonversion factor (gflb)
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Hydrogen Chloride Emission Rate, Ib/mmBtu4

_ (CHC!)(FJ)(MW)(zo.g)
T (20.9-0,)(385.3)(10°)

_ (0.489)(9,820)(36.46){20.9)
" (20.9-6.2)(385.3)(10°)
Eyye; =0.0006451b / mmBtu

where:
Enal = hydrogen chloride emission rate, (lb/mmBtu)
Cuai = hydrogen chloride concentration, (ppm)
Fa =fuel factor (dcsf/mmBtu)
209 = oxygen content of ambient air (%)
%02 = oxygen content of the dry gas stream (%)
MW = molecular weight of hydrogen chloride (Ib/lbmole)
385.3 = volume occupied by one pound gas at standard conditions (dscf/lbmole)

Hydrogen Chioride Emission Rate, Ib/hr

(Cppmdu ) (MW) (Q;is.'d )(60)
By = 6
385.3x10
3 ({}.489) (36.46) (1 99, 047)(60)
e 385.3%10°
E,., =0.552b/hr
where:
Enci = hydrogen chloride emission rate, (Ib/hr)
Cppmav = hydrogen chloride concentration, dry basis, (ppmdv)
Qusta = volumetric flow rate of the dry gas stream at standard conditions (dscfm)
MW = molecular weight of hydrogen chioride (Ib/ibmole)
60 = conversion factor {min/hr)
385.3 = volume occupied by one pound gas at standard conditions (dscf/ibmole)
108 = conversion factor (fraction to ppm)

4 All Ib/mmBtu calculations were performed in a similar manner.

023AS-554128-RT-344 27 of 95




We Energies: Marquette, M
2019 Unit 8 Q1 MATS

APPENDIX C
PARAMETERS
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We Energies - PIPP

Method 5§ and 26A Parameters

Project No. 023A5-554128

Unit 8
EPA Methods 1-4 Parameters Run 1 Run 2 Run 3
Date 2/27/2019 2[27/2019 212712019
Start Time 7:30 9:59 12:27
Stop Time 9:38 12:.05 14:34
Dimensions of Sample Location, D, {in) 114.0 114.0 114.0
Velocity Pressure, AP™ avg (in. H,0'%) 1.16 1.15 1.19
Barometric Pressure, Py, (Inches Hg) 20.40 29.40 28.40
Static Pressure, P, {Inches H,0) 0.7 -0.7 -0.7
Pitot Coefficient, G, 0.84 0.84 0.84
Sample Location Temperature, T, (°F) 327 328 338
Volume Metered, V,, (ft%) 79.16 79.01 82.04
Meter Temperature, T, (°F) 49.8 54.3 58.0
Average Sample Pressure, AH,,, (in. H,0) 1.62 1.61 1.73
Gas Meter Correction Factor, Yy 1.0074 1.0074 1.0074
Carbon Dioxide {% dry) 141 14.1 13.9
Oxygen (% dry) 5.2 5.4 55
Weight of Water Collected, V... (9) 190.8 172.7 2259
Silica Gel Nel Weight, V., (@) 17.4 18.9 13.8
Diameter of Nozzie, D, (in) 0.210 0.210 0.210
Run Time, 6 {minutes) 120 120 120
EPA METHODS 14 RESULTS
Area of Sample Location, A, (ft?) 70.9 70.9 70.9
Stack Pressure Absolute (inches Hg) 29.35 29.35 29.35
Velume Metered Standard, Vi, () 81.46 80.59 83.10
Volume of Water Vapor, Vi (ft%) 10.24 9.08 11.30
Percent Moisture, B, (%) 1.2 10.1 12.0
Moisture Saturation Point, By (%) 100 100 100
Dry Molecular Weight, M, (lbs/lb mole) 30.46 30.47 30.45
Wet Molecular Weight, M, (Ibs/lb mofe} 20.07 29.20 28.96
Gas Velocity, V. {ft/sec) 79.9 79.3 82.5
Average Flowrate, Q, (acfm) 339,996 337,340 351,075
Standard Flowrate, Q,, (scfm) 223,587 221,564 227,739
Dry Standard Flowrate, Qg (dscfm) 198,697 199,205 200,555
Area of Nozzle, A, (f) 0.000241 0.000241 0.000241
Isckinetics (%) 100.7 99.4 101.8
Oxygen-based Fuel Factor, Fy, (dscf/MMBtu) 9,820 9,820 9,820
Front-Half Particulate (g) 0.0015 0.0017 0.0018
Concentration (grains/dscf) 0.000285 0.000322 0.000329
Emission Rate, Fd {lb/mmBtu) 0.000532 0.000610 0.000628
Emission Rate (Ib/hr} 0.485 0.551 0.566
Hydrogen Chloride (mg) 1.59 1.57 1.49
Hydrogen Chloride Concentration {Ib/dscf) 4.30E-08 4.30E-08 3.95E-08
Hydrogen Chloride Concentration {ppmdv) 0.455 0.454 0.418
Hydrogen Chloride Emission Rats, F4 (Io/MMBtu} 0.000563 0.000589 0.000528
Hydrogen Chloride Emission Rate (Ib/hr) 0.513 0.513 0.476
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We Energies: Marquetie, MI
2019 Unit 8 Q1 MATS

APPENDIX D
FIELD DATA PRINTOUTS
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We Energies - PIPP

Unit 8

Run 1

Method 5-26A

Fleld Data Entry

Flace an 'x"in the
approphiata Box

Project No. 023AS5-554128

nitig
1-1 10 1.7¢ 200 692.50 329 46 46
1-2 20 1.4G 170 S95.60 328 48 46
1-3 30 .95 1.1 1005.03 a27 49 46
2-1 40 1.60 1.90 1012,10 328 50 47
22 80 1.50 4.80 1019.05 328 51 47
2-3 &0 0.98 4.20 4024.75 326 52 48
341 70 1.70 2.00 1032.10 327 52 48
32 a0 1.50 1.80 1030.18 327 53 49
3-3 80 0.94 1.10 1044.78 326 54 49
4-1 100 1.70 2.00 105213 328 54 49
4-2 110 1.40 1.70 1059.20 327 55 50
4-3 120 0.86 1.10 1064.76 326 55 50
Totals and Averages
120 1.62 79.16 327 498 1.189 789 84,46 100.7
31 0f 95
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We Energles - FIPP
Unit 8

Run 2

4-1

023A5-554128
We Energies
Presque Isie, Ml

Unit 8
272712019
M-22
1.0074
0.84

0.210
31823
IMP
IMP-10
2040

-0.7

9:59

1265

Method 5-26A

Field Data Entry

Flace an X" in the
appropriate Box

Project No, 023A8-654128

4-2 20 1.40 170 80.91 328 53 51
4-3 30 098 1.20 88.67 327 54 51
3-1 40 160 1.80 93.77 329 64 51
3-2 &0 150 1.80 100,78 328 55 51
3-3 80 095 110 106.35 327 56 52
241 70 1.7G 200 113.57 330 57 52
2-2 80 1.30 1.60 120.33 329 58 53
2-3 S0 097 1.20 126.15 azg 59 53
11 - 100 1.70 200 133.40 329 59 54
1-2 110 .40 1.70 140.28 328 60 54
1-3 120 $.93 1,10 14571 328 60 54
Totals and Averages
120 161 7o.M 328 54.3 1.152 799 81.46 99.4

023AS-554128-RT-344
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We Energles - PIPP
Unita

IE]

We Enargles
1 Presque Isle, Mi

22712018

Method 5-26A
Fleld Data Entry

Place an %" in the
approprate Box

Profect No. 023A5-554128

1-2 20 1.50 1.80 161.10 339 57 55
1-3 30 0,97 1.20 166.85 337 58 55
2-1 40 1.80 220 174,67 339 58 56
2-2 50 1.50 1.80 181.69 338 59 56
2-3 60 095 1.10 187.03 337 5% 56
3-1 70 1.80 226G 194.78 339 60 57
a2 80 1.40 1.7¢ 201.64 339 60 57
3-3 90 098 1.20 207.40 337 61 57
4-1 00 1.80 220 215,08 338 62 58
4-2 110 1.60 1.90 22209 338 52 58
4-3 120 0.97 1.20 228.24 337 53 58 82
Totals and Averages
126 1.73 82.04 338 58.0 1.185 799 81.48 1018
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We Energies: Marquette, Ml
2019 Unit 8 Q1 MATS

APPENDIX E
FIELD DATA
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MONTROSE AIR QUALITY SERVICES, LLC
EPA Method 1

LOCATION o 8’ Sample and Velocity Traverses Datasheet

[ctient pipe

LPro]ecl Neo: Ecilhg

JPiant Mevgugite, mh

Date &1/ {9

Tochnician 11 6’—*

|Duct Diameter (in.) 114

Port Dlameter (in.) @/{Up}

Ipm Length {In.) 1.0 First point o the w @)‘ fout]
[P_u_rtl’)me MmelE Fiamje Gas flow fin] of paga
Distance A {ft) 49.15 Cross Section of Duct
Ibistancs B (f) a9t (0]
IDlstam:a A {Duycet Diamoters) 1o § For rectangular ducts
Ibistance B (Duct Diameters) b5, %

E
Duat Diamoters ipstream From Rlow Disturbanee {Dintanaa A)
0.5 1.0 1.5 2.0 2.5

T Disturbanos

40 Sclid Line is for Isokinetic Travarsos
Daxhad Line is for Valoclty Travarses
Highar Number ls for Reotangular 8 ar Quots

L
- —— —Measurement
Site

Polnts for T

a0

24 or 26
: [ .
il I e mmaaae g
E ] 12

Binturhance
H
] 1 i ] [l ] [

R
-
|}
1
1
1
1
1
o
e
-1
'qq w

D ° 2 a 4 ] 6 7 8 9 10
Loc Duot Diamsters Downstraam From Flow Disturbanca (Disianca B)
1 11 7
2 2597
3 |"Ladi
4
5
&
7
8
9
10
1
12
13
14
indicate sample ports, height from grade, fypes of disturbances, access, unistrut configuration, efc. 15
’Dlstanoe to point must include length of port 16
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Pre-14-821¥55-SvEeo

G640 9€

MONTROSE AIR QUALITY SERVICES, LLC
General Testing Datasheet

TESTING TYPE: PV\ / H o

RUN NO. \ METHOD NO. S/ a (o2 Lrage | i Jof]l 1|
Client W E EMNERGIES |Barometric (in. Hg) D0 . 1) O]Water (ml) (g)
[prant M A RROETTE, M Amblent Tomp. CF) | 29*F  |silica gel
{Location PN T < Static (in. H,0) -. 73  ltotaivic
IDate 03 3% 19 |ProjectNo. | ProbelD A (€M~ DllinerType  |¢ . 8¢
|Meter Operator S Nozzle ID v tD Nozzle Dia {ih.) . .} 7 &
Probe Operator D (e Filter ID 1$23 | — ——
MeteriD | - 32 lvd | | .09 de|piotce | -89 /| @pwer Train ID 13~ S |Train Type | AAD
AH@ | YA GIKF | .19  |Leak check First point all the wey () fout Duct Dim. (in.) Port Lgth. (in.)
Pre Leak Check . W%im] @| i3 |onHg) - Bas fiow inf {outlyof page
Post Leak Check |~ 0050 m@| 5 linHg) Cross Section of Duct Start Time [3.3c _[stpmime [13% |
IMinIPoInt Velocity | Orifice | Gas Sample Prohe Filter |impinger| DGM DGM
[P Pressure| Setting Volume Stack Temp Temp Cutlet Inlat Qutlet | Pump | Auxiliary
Traverse| Elapsed | AP AH Initial ,l@ M| Temp "F) C°F} Temp | Tomp | Temp | Vacuum| Temp
Point | Time | (inH;0)| (nHO)|GuS . .ioe] A | a5 e 5! (F) F) | (inHg) | (R Notes
i~ ie A ola%e-ne239 | 253|354 39 |46 [ ]| Lo [D]D
2 1ao 1i-HA AL A4 LABIX oSl 25 A1 Ty 1</ | %
% |20 BB 1o 09 32F (252 1oxa [0 [yq Ty . | &
2-{lgo [i-G [y lied.o (345 [)93 (093 ]|<4F |Se | HT | 6
a | so S |i:¥ Lo os|32% |asS |ass |4y |« ¥2 | G
3 o lak |12 jjvad e (3206299 |28 | 95 1ca My | ©
B-t |2 |13 120 Holn. o303 (2SS |32 ] 9GS2 T % | &
a |[RO [i-S [ X jig3a. JaF | ass sl Y& e | M%) G
3 150 | . 94] 1.1 o As[sac iatcfasel s {9y | oyl §
Mo |80 [ 1Y | 2.0 10533 |35 |asd 3% sl |4 | “9] (b
A Tae 1.9 13 hioseoe[3az st [FSH s3 [sS 1T S| L
3 i3 GG [T ot (306260 285 [ §6 ¢S [0 <
Total 13 135051640 1%. 1 [2933.8 ottt o] S35 -
Average 1 AR e, R 4425
Circle correct bracketed [ ] units

Train Type danvles impingers, knockalts, ate.
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MONTROSE AIR QUALITY SERVICES, LLC

General Testing Datasheet

TEsTING TYPE:_{ w HCC

RUNNO.__ (] METHOD NO. g/Q[Q"" L Page | | Jof| ¢ |
Client L€ €T TS " |Barometric (in. Hg) | <1 - 9B Water {ml) {
Plant MAMLD GETTE [ ML Ambient Temp. (°F) | € Sillca gel {g)
[Location U X Static in. H,0) | —0 -+ |[Total vie
Date bQ_\-Q'}*fa\ IPm@No. [_ \ Probe ID ﬂt- i Bt |Lisier Type (;ﬂ A 4o ]
Meter Operator ﬁt\'} @ INozzte 1D s A (O |Nozzle Diagin) . e |
Probe Operator i Eilter ID 2,933 — S
meteriD [ pA- D2 [va [ o3 [Piotcp | -S54 A @Dy Train ID AR* 10 lnintype | jpaf
AHE@ -1 [Ke | -1 |Leakcheck Y First point &ff the way@[ouq Buct Dim. {In.} ! Port Lgth. {in)]
|Pre Leak Check A= ipml@ | (S |finHg) Gas flow fin] af page
[Post Leak Check | - ©Cs [fefmYipmi@ | i O Junkg) Cross Section of Duct Start Time [57S T |StopTime | iJ O% |
Min/Point| Velacity | Orifice | Gas Sample Probo Filter |Impingerf DGM DGM
ID_ Pressure| Setfing Volume Stack Temp Temp Qutlet Inlet Qutiet | Pump |Auxiliary
Traverse| Elapsed | AP AH | Initial M| Temp __(aF)' (°F} Temp [ Temp | Temp | Vacuum| Temp
Point | Time | (inH0) [ (in H,0) el B Rolage] A | ¢m | 0B (aHe | (A Notes
H-1 1o [ [2-0 174 1% [R5 [astel 294 3% | S [Sf | B [2F
2 120 {i-41t3F o3l [ lasnl252129 153 1S [ G \
3 150 %12 [RLLI[I2F IS [ISYH][ do |SH [S¢ | = \
31 140 |1l 13 13339 (329 (BT Bl dl [ sY [Sy +
2 |so | 1.8 (1% lloe 3% |39s (282 |[25F | u= |SsS |56 | F
2 1o 19510 HolL G (303 1a56 | ISl Wy 1S | §2 %
2-T 320 .2 12.6 i3-S [H3e [Ale (252|945 | S | <@ | ¢
3 120 113 |16 i20+3% [ 379 |A8% las (1 1 ST7 |33
% 210 1.3 -3 12605 | 33% Yy [2€1 |46 S 1S3 | =
T eo 13 (0.0 1iay-«ol3n (254 [aS@[4TF [s9 i<y [ R
2 lio [i.4 1= [io-ad 2082 v [osd[4d% [ IS | G
T lide |43 (il NS 3L 15329 1950 |agli| wX¥ | wo | o4 o
Total _ [jo®  [13.9219 1. L0001 [3742.04 76, 2} (02304
Average jo gl i3 EELST Sq. 34
Cirle correct bracketed [} urits

Train Type denotes impingers, knockouts, ofp.
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RUN NO, 3

MONTROSE AIR QUALITY SERVICES, LLC
General Testing Datasheet

TESTING TYPE: PMILHL{"

Circle gorrect bracketed £ ] units
Train Type denotes impingers, knockouts, efc.

METHOD NO. ‘)’/ﬂpa\ L Page | | [of]j ]
Cliant Lo ENERLLES Barometric (in. Hg) [ 39 4D |Water (mt) (g)
Plant MBRD o+, M Ambient Temp. (F) | 3%*T __ |silica gei (g)
Location T S X Istatic {in. H,0) -t -F  |TotalVic
Date b?_gﬂ 1% |Project No. | fProbain AL | SR |unertype | @RS
Mator Operator <D li!ozzla ID s & [NozzleDia(ing . 2 {0
|Probe Operator Y2 Filter ID 31424 e .
MeteriD |iwa> 28 Ivd | [-OTflpitotep | L] @paw Train ID \&~5 |fainType |HAE
AH@ 1-2% (o |KF 1-20 [reakeheck |7 First point att the way {imofou] Puct Dim. {In.} Hiv] Port Lgth. (in.){ =
|Pre Leak Cheek |- E5D | 1@| i3} |(inHg) Gas flow Jin] k) of page .
[Post Leak Check |~ CO® {lcfmyiomi@ | % lkinkg) Cross Section of Duct  Istart Time [1JQ3 Istopime |14 34 |
Min/Point} Velocity | Orifice | Gas Sample Probe Filtor ]Impinger] DGM DGM
{U |Pressure| Setting Volume Stack | Temp | Temp | Outlat Inlet Outlet | Pump |Auxillary

Traverse | Elapsed AP AH Initial @Bp M Temp (’F) ) Temp | Temp | Tomp | Vacuum |. Temp

Point | Time | (inH0)] (nHO)| |din 2O ___(."_.lj_) FiAr (‘LFL {'F) F) | Gnhg) | {F) Notes

-t 10 [0 (2.8 1S9 1Y [33% | o581 ISS| 37 [SS [ 8< | 2 A

2 1o 115 10 liev o |33 19511254 s |s3 155 | {»

3 30 [ -3 | 102 ol BN [333 [ ISSIYS | 349 ¥ 1S5 by
-1 1 dD 1% [2:9 [1I4.83 (229 1 IS4 13S0 35 | S% (S |

& SO 1. 1% 13,8 1135 1834139632 |9 | S (o

3 |0 A -1 [153.05]232|1axs ]| 255] 3% |59 |56 | 5

%-1 3O t-"é 2-2 {34 240 1 Al as4dl (ee s [ =#

2 30 |3M V3 (306N (AR 18512549 | 9 Lo | ST | o

%3 _1=o |9y 1i-3 5"‘9'-?«:[& 223 iasdiass Iy 1l | S21 &%

4 |1ob | 1% [2.9 |415-05 [334 |25 |35 [ Y] R |l s% | 3

X 1NO Jjleli-Q 1200.0% 155% | 2891251 [ 947 2 | $% | &

3 1120} .33 11-3 |20 .23 (53¢ [9s4HIxS0[ Y49 |G | Sl o | —
Total {122 Y233 d03D [ R -0  |#:55.60 i, oI B

verage (433033 33%-08 K. oD




MONTROSE AIR QUALITY SERVICES, LLC

Impinger Weights Datasheet

prosEcTho, 55 HIA Y

|_Page | i

{Clent TP
Plant ﬂ\,(/lz e t4 f/
Location pot 8
Date 2074 11 lunit |
toperator il
{Run No. {
Method No. /3464 Train ID [(~"2 Filter No, 5 /& 4 X |
Tare with
Contents Gontenzi(.;_;)r Final (g) _ Total {g) Notes
Impinger Na. 1 Anfey 7ﬂ$a3 "i 3“—"9 : J~ ::VD.QL 9
Impinger No. 2 Hnse ¥ A7 F iS5 G -9
Impinger No. 3 ~T 58 6.4 e i vy o
Impinger No. 4 Iy Fs9) e @)? i 3.4
l!ﬂp_il_‘:_ger No. 5
Impinger No, B
Impinger No. 7
Additional Rinse _-;_55 at 0T S04y 2.
NetWeight(e) | 2 7. 2
Run No. l 2
Mothod No. @ A Train ID 18- 18 Fitter No. PiERY
" Yarawith o
Confents Contants (g} Final (g) Total (p} _Notes
Timpinger No. 1 HafeV (358 o Ao .3
impinger No, 2 Hasev 985 3129 il |
{impinger No. 3 T Sgy-4 5837 5.3
Impinger No. 4 STCh 804 . 4 222. 3 13-9
Iinpingsr No. 5
lmpinger No. 8
Impinger No. 7
dditlonal Rinse Stent pI L. %
Not Weight {g) ida.b
Run No, )
{Method No. S/364 Traln ID 165~ 3 Filter No. /824 4
Tara with
Contents Contents Lg_}‘__ Final (g} Total jg) Notes
H Ao W b9 1G 9%$3.5 P T
H 3=y 135 9 739-3 13-4
AT 583 H £94d.-4 (-0
[impinger No. 4 e A S 290, | 5.9
Impinger No. 5
Impinger No. 6
Impinger No. 7
iAdditional Rinse -
‘ NetWoight () | 5 397
023AS-554128-RT-344 39 of 85



MONTROSE AIR QUALITY SERVICES, LLC

EPAMethod 3
Orsat Analyzer Datasheet [Page | Tof |
[Cllant ﬂ PR
IPiant Mmorg yitde  m3 |Project Number | S T 4725 F o (20.9-0.%)
ILocation e Dato w a9 o c0,%
JAnalyzor Type I CLEE: Leak Chack P
Run No. Trial No. %C0, %CO0+%0, %0, Analyst Date Time
Amblent Air| Check v ] ‘H PYER TN
RunNo. | Trial No. %CO; | #COA%0, | %0; Analyst Date ~Time
{ 1 14 2 42 r.e FESITA
2 yu.g ig. W 5. 4
3 T 142 [T
Average
Run No. Trial No. %095_ %C 0, +%0, %0, Analyst Date Time
N 1 Ty.0 1 A-u c. W P EETIL
2 LY .2 0 -4 T
3 iv-9o 194 4.4
Averaga
Run No. Trial No. %C0, %CO,+%0, %0, Analyst Date Time
) 1 1 3-8 19. % v g EYFETRE
2 by -o 1 a-U [
3 {4.0 g 3. o [
Avaragg
Run No. Trial No, %CO, %C0,+%0, %0, Analyst Date Time
1
2
3
Avarage
Run No. Trial No. %C0, %G 0. +%0, %0, Analyst Date Time
1
2
3
Averfge
Run No. Trial No, %CO, %C 0,490, %0, Analyst Date Time
1 )
2
3
Averaga
Run No. Trial No. %GO, %C0,+%0, %0, Analyst Date Time
1
2
. 3
Average
Run No. Trial No. %CO, %COA4%0, %0, Analyst Date Time
1
Z
3
Averggg
Notes: Expected F, Ranges
Run an amblent air check to verify Oxsorb. Wood Bark 1.000-1.120 Resldual Oll  1.210-1.370
Measurements must be made to the nearest 0.2%. Anthragite/Lignite  1.015-1.130  Distillate Ol  1.260-1.413
Three different tralls should be performed for each sample. Municipal Waste  1.043-1.177 Nat. Gas 1.609-1.836
The differences batween the trials must not ke greater BHuminous 1.883-1.230
than 0.2% overall.
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Cyclonic Flow Traverse Datashest
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(e [T _Tal7 ]
Cliant £ éF
Project No. 55U G
[Plant o e S M ¥
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’ @fp}
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WAk 1 A/ 19 wald g3/ toa'd 9 RAI23/)9
Rurt Numbor i JRun Number i Run Number ! ’
Start Time 730 Start Time 0f .00 start Time o7, (5
Istop Tims 1.5 Stop Time o8 a1 Jstqp Time g1 .48
Barometric {inM A 9-4 Barometric {fnHg) | & 9- Y JBarometric (inHg) | 294
Static {InH,D) -~ .7 Static (InH,0) —0. T Static (inH,0) 07
Probe Operatar TD JProbe Oparator =+f [erobe Operator 2/
Daia Recorder e |bata Recordor 134 Data Recorder B2
Pre Leak Check , [#re Leak Gheck ¢ Pre Leak Check 74
Jrost Leak Check 4 Post Leak Ghack v IPost Loak Check 12
Pressurel Angle Pressuyre] Angle Pressure| Angle
Traverse) AP @ 0° o Traverse| AP @ 0° a Traverse] AP @ 0" o
Point | {inH;0){ (<20% Notes Poirit | (inH;0) | (<20") Notes Point | {in H,0) | {<20% Notes
EEI T EY) =1 jeod (g3 1 Lo | H-E
.3, rs q.4 2 Y- S-(a A o 1-Y
3 o> [1.2 3 [-e1 [ J e o
21 105 5.1 a-1 |=.0] | 3-8 2- ) ol ey
2 |.93% 183 2 1 a o 2 |.e> |96
> 101 U4 L t.e) | b 3 o) | U
7 1 .oy |42 3-1 {22 |G.5 1Y 1o 13-4
2 13 |16 2]t 5.4 2 Jio2 7.1
e | e v el (7.4 ki o [Tl
e { w3 |57 ty- | ) 1.5 t. o2 | L6
3 [ ox |63 | ea |3 2 -9l [3.&
35103 1.0 7 val ¢ 9 2 o [#]
Total £%.4 Total b2.3 Total 145
jAvorags LR Average Lo Average b 3
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